Enhanced bactericidal action of lysozyme to Escherichia coli by inserting a hydrophobic pentapeptide into its C terminus.
The mechanism of the enhanced bactericidal action to Escherichia coli of the lysozyme having a hydrophobic pentapeptide (Phe-Phe-Val-Ala-Pro) at its C terminus was investigated. The modified lysozyme, hydrophobic pentapeptide-fused lysozyme (HLz), was secreted in the culture medium from yeast harboring the expression plasmid, in which a synthetic DNA fragment encoding a hydrophobic pentapeptide was introduced to the 3'-end of the coding region of the lysozyme cDNA. Although CD analysis showed that HLZ was considerably different from wild-type lysozyme (WLz) in the secondary and tertiary structures, it retained 76% of the lytic activity of WLz. When E. coli cells were exposed to the WLz or HLz, the survival cells were significantly reduced only in the case of HLz. Periplasmic proteins from the HLz-treated cells were released to an extent similar to that from the WLz-treated cells, indicating that HLz has nearly the same action as WLz with respect to the disruption of the outer membrane and peptidoglycan. Experiments with E. coli phospholipid liposomes revealed that HLz dissipated the valinomycin-induced transmembrane electrochemical potential, but WLz did not. These results suggest that the enhanced bactericidal action of HLz to E. coli is due to disruption of the electrochemical potential of the inner membrane in cooperation with the inherent function of the lysozyme to the outer membrane and peptidoglycan.